Influence of ferulic acid on nicotine-induced lipid peroxidation, DNA damage and inflammation in experimental rats as compared to N-acetylcysteine.
We examined the effect of ferulic acid (FA), a naturally occurring phenolic compound on lipid peroxidation and endogenous antioxidant status, DNA damage and inflammation in nicotine-administered Wistar rats. The effect of FA against nicotine toxicity was compared with N-acetylcysteine (NAC), a well-known antioxidant. Lung toxicity was induced by subcutaneous injection of nicotine at a dose of 2.5mg/kg body weight (5 days a week, for 22 weeks) and FA and NAC were given simultaneously by intragastric intubation for 22 weeks. Seventy two Wistar rats were divided into six groups: (i) control, (ii) nicotine, (iii) nicotine+FA (iv), nicotine+NAC, (v) FA and (vi) NAC. At the end of the experimental period, cellular damage was assessed by measuring the activities of lactate dehydrogenase and alkaline phosphatase in plasma, which were significantly elevated in nicotine-administered rats when compared with control group. Enhanced lipid peroxidation (evaluated by measuring the thiobarbituric acid reactive substances and hydroperoxides) was accompanied by a significant decrease in the endogenous antioxidant status viz., superoxide dismutase, catalase, glutathione peroxidase and reduced glutathione in circulation, lung and liver of nicotine-treated rats when compared with control group. DNA single strand breaks (evaluated by comet assay) and frequency of micronuclei were significantly increased in peripheral blood of nicotine-treated rats when compared with control. Our Western blot analysis showed a significant increase in the expression of cyclooxygenase-2 and NF-kappaB in lung and liver of nicotine-treated rats. FA and NAC co-treated rats showed a significant decrease in the activities of circulatory lactate dehydrogenase and alkaline phosphatase, the levels of lipid peroxidative markers (in circulation, lung and liver), DNA single stranded breaks (comet parameters), micronuclei frequency (in the whole blood) and expression of cyclooxygenase-2 and Nf-kappaB (in lung and liver tissues), and significant increase in antioxidant status (in circulation, lung and liver). The protection of FA against nicotine-induced toxicity was merely equal to the effect of NAC. FA and NAC treatment alone did not produce any damage to control rats. Thus, we propose that FA exerts protective effect against nicotine toxicity by modulating the lipid peroxidation, inflammation, DNA damage and endogenous antioxidant status.